Introduction
This report presents the geochemical analyses and field data that support the geologic map of Day and others (2007) for the Big Delta B-1 quadrangle, east-central Alaska. The effort was conducted as part of a five-year U.S. Geological Survey (USGS) project effort, funded by the Mineral Resources Program, formally entitled "Tintina Metallogenic Province: Integrated Studies on Geologic Framework, Mineral Resources, and Environmental Signatures," a brief overview of which is given in Gough and Day (2007) .
The field work to support the geologic mapping campaign occurred as one-and two-week-long field sessions during the summers of [2003] [2004] [2005] [2006] by Warren C. Day and J. Michael O'Neill, both with the U.S. Geological Survey. The field work during the summer of 2005 was severely curtailed due to regional wildfire activity, which obscured the area in a thick blanket of smoke, preventing the safe use of a helicopter critical for field work in this remote area. 
Analytical Geochemistry Methods
The analytical procedures used for the geochemical data given in this report followed the methods presented in Taggart (2002) . The analytical method, lower limit of detection, and laboratory used for the analyses reported in this data release are listed in table 1, and the geochemical analyses are given in table 2. Two laboratories were used. The USGS Central Region Mineral Resources and Crustal Imaging and Characterization Teams laboratories in Denver, Colo., were utilized for the wavelength dispersive X-ray fluorescence (WDXRF), loss on ignition (LOI) at 950 o C, energy dispersive X-ray fluorescence (EDXRF), and sinter digestion inductively coupled plasma-mass spectrometry (ICP-MS) analytical techniques. Ferrous iron oxide (FeO), arsenic, and gold analyses were provided by SGS (formerly XRAL) Laboratory of Toronto, Canada, using the methods listed in table 1. The ferric iron oxide (Fe 2 O 3 ) concentrations reported in table 2 were calculated by subtracting the ferrous iron oxide component from the total iron oxide (FeTO 3 ) concentrations reported from the WDXRF data on a per iron atom basis (Fe 2 O 3 =FeTO 3 -1.11*FeO).
Geologic Field Notes
The geologic field notes (table 3) are keyed to unique location identifiers, which include the year the observation was made, an identifier for the field geologist making the observation, and a field station number. For example, the field number 03AD002 refers to a site that was occupied during the 2003 field season by W.C. Day (A=Alaska, D=Day), and was the second site (----002) visited that year. The field stations with "MO" refer to observations by J. Michael O'Neill, and those with "AG" are observations by Bruce M. Gamble (USGS) during reconnaissance field work of 1998 while he was working on the Big Delta B-2 geologic map (Day and others, 2003) .
The latitude and longitude location information for the ield stations is given in decimal degrees based on the North American Datum of 1927 (NAD 27) and the Clarke 1866 location information can be linked to the unique field number The notes contain observations that were made as the geologist listed in table 3. progressed from one field station to another, often referring to a given reference field station within an area as a point of reference. Amalgamations of these observations were used as map unit descriptions for the map by Day and others (2007) . As such, the column heading in the Microsoft Access data-
Geologic Setting
base (Big-Delta_B1 quadrangle MS Access database) entitled
The following is excerpted from Day and others (2007) "Map_Unit" is taken from the location of the field station to provide a context for the geologic notes (tables 3 and 4) with respect to the geologic map and is the predominant rock and the geochemical data (table 2) presented in this report. type at the area; the column heading "Rock_Type" is a short Weber and others (1978) provide an excellent regional geodescription of the dominant of rock type present at the field logic map of the Big Delta 1:250,000 quadrangle. A more station; and the column heading "Notes" is a short, informal detailed reconnaissance geologic map for the Big Delta B-1 description of the rock type, potential correlation with other quadrangle at a scale of 1:63,360 was produced by Weber and field stations, and thoughts about the origin of the unit.
others (1975) . The structural data recorded for the strike and dip of the foliation (planar fabrics, or S fabrics), trend and plunge of lineation (mineral and stretching lineations, or L Paleozoic Units fabrics), and the trend and plunge of fold axes (F fabrics) are given in standard notation as azimuth degrees from true
The oldest units in the map area are schists and gneisses north (strike or trend) and degrees of departure from the of pre-Late Devonian age. The protolith rocks for the schist horizontal (dip or plunge). The structural data are keyed to units were pelite intermixed with sandstone, graywacke, the regional deformational episode. The earliest penetraaluminous quartzofeldspathic epiclastic sediments, as well as tive fabrics are related to the D1 deformational episode.
basaltic flows or volcaniclastic sediments. The depositional Therefore, the fields S1 and F1 refer to the oldest known age of the protoliths is poorly constrained, but Aleinikoff deformational fabrics recorded. These fabrics preceded the and others (1986) dated a zircon fraction from the unit that regional Mesozoic metamorphic and tectonic episode. The yielded a Late Devonian age (~383 Ma), which they intersecond deformational episode, D2, was the strong, regional preted to be from a felsic volcaniclastic unit within the biotite Mesozoic episode of dynamothermal metamorphism, schist deposited contemporaneously within the protolith sedirecrystallization, and thrusting. The mesoscopic fabrics ment. Dusel-Bacon and others (2001) reported a Late Devoassociated with this episode are recorded as S2, L2, and nian crystallization age (361+3 Ma) for the protolith of the F2, corresponding to planar (S) and linear (L) fabrics and amphibolite gneiss intersected in drill core through the augen folded schistosity (F). Often, the S2 fabrics were folded by gneiss near the Brink intrusion. The supracrustal rocks were contemporaneous D2 folding events, yielding the F2 folds.
invaded by sills of trondhjemite and granodiorite. One such The L2 fabrics are dominantly stretching lineations in the granodioritic horizon, or neosome, within unit Pzgn yields augen gneiss, whereas in the biotite gneiss, the L fabrics a crystallization age of 351 + 3 Ma. Where observed, the are mineral and intersection lineations. Occasionally, zircons from these and similar units (Dusel-Bacon and othsecondary lineations were developed during the peak D2 ers, 2006) contain Neoproterozoic to Paleoproterozoic cores, regional metamorphism and are noted by the "L2b_trend" indicating a continental source for the sediments. and "L2b_plunge" notation. Later, post-peak metamorTwo rock types intruded the pre-Late Devonian phic deformation (D3) generated local planar (S3) fabrics metasedimentary rocks-the protoliths for the augen gneiss within the axes of (F3) folds. The D3 fabrics are uncomand the biotite orthogneiss. The augen gneiss, which is well mon to rare, but do exist within the study area.
exposed in the Central Creek watershed, forms a regionally extensive body whose protolith is interpreted to have been a granodiorite intrusion (Dusel-Bacon and Aleinikoff, 1985) . Rafts of biotite schist and amphibolite gneiss mapped within
Field Photographs
the Middle to Late Devonian augen gneiss, like those analyzed by Dusel-Bacon and others (2001) , probably represent Digital photographs were taken of selected outcrops to country rock entrained during the Late Devonian plutonism. record rock textures, colors, and structural fabrics. The field Both the metamorphosed country rocks and the Devonian photographs are keyed to the field station ("Field_Number" intrusive units were subsequently strongly deformed during in Access database and tables 2, 3, and 4) for a given location regional ductile Mesozoic metamorphism and tectonism. and informal notes are given in table 4 ("Descriptions"). Often Several mafic gneiss bodies (Day and others, 2003) form several photographs were taken at a single location. Each klippes on top of the augen gneiss in the Big Delta B-2 quadphotograph is assigned a unique identifier starting with the rangle to the west. Sensitive high resolution ion-microprobe (SHRIMP) U-Pb zircon data indicate Late Devonian igneous crystallization age for the augen gneiss (~360-372 Ma), allowing for analytical uncertainties; (Dusel-Bacon and Aleinikoff, 1985; Day and others, 2003) . The augen gneiss ages overlap the crystallization age for the amphibolite gneiss, indicating coeval, bimodal magmatism for the protoliths of these units (Dusel-Bacon and others, 2006) .
The other unit intruding the pre-Late Devonian supracrustal rocks is the biotite orthogneiss, whose composition includes tonalite, trondhjemite, and granodiorite. The unit forms sills and massive intrusions within the biotite schists. The few reliable crystallization ages available indicate the unit is Devonian, with an age range that overlaps the presumed crystallization age of the protolith of the augen gneiss (Dag). All of the zircon cores are xenocrystic and have Proterozoic to Devonian ages, indicating that the protolith melts were derived from continental crustal material.
Mesozoic Units
Peak metamorphism and deformation in the Fortymile assemblage in the eastern part of the Yukon-Tanana Upland of Alaska ended in the Jurassic by about 196 + 4 Ma as indicated by the intrusion of nonfoliated leucogranite (Day and others, 2002) . However, in the Lake George assemblage, metamorphism and ductile deformation peaked at about 117 + 3 Ma as evidenced by metamorphic overgrowths of zircon in mylonite zones (Day and others, 2003) . The Brink intrusion, which crystallized at about 113 Ma, is the oldest post-kinematic pluton in the map area. This follows the observations of Foster (1992) , who noted that the ages of plutonism in the eastern part of the Yukon-Tanana Upland were Jurassic and Cretaceous, whereas in the western part the age of plutonism was Cretaceous. The Early Cretaceous Mount Harper batholith, whose western margin lies in the Big Delta B-1 quadrangle, marks the easternmost extent of the Cretaceous-only plutons within the Upland. The Mount Harper batholith also lies within the northeast-trending regional geophysical anomaly noted by Saltus (2005) and Saltus and Day (2007) , which is interpreted to be the deep crustal component of the Black Mountain tectonic zone mapped herein.
The main pulse of Cretaceous plutonism occurred during the waning stages of regional dynamothermal tectonism at about 111 Ma with the emplacement of the Mount Harper batholith, the granite of Tibbs Creek, and the Goodpaster batholith, all of which are I-type biotite granodiorite to granite in composition. Intrusion of the I-type biotite and hornblendebiotite granodiorite and hornblende-biotite diorite followed closely thereafter from about 109 to 107.6 Ma. This later suite of intrusions is spatially associated with known gold (+anti-mony) lode vein and disseminated prospects and deposits such as the Brink, Blue Lead, Gray Lead, and the Grizzly Bear mine. To the west in the Big Delta B-2 quadrangle, the Pogo gold deposit lies adjacent to the biotite-hornblende granodiorite of the Goodpaster batholith, which extends into the Big Delta B-1 quadrangle. As described below, the Black Mountain tectonic zone controlled the emplacement of at least the Early Cretaceous diorite dikes and associated lode gold vein prospects and deposits in the Big Delta B-1 quadrangle.
A distinctive second pulse of Cretaceous intrusion is represented by quartz biotite-bearing, feldspar-megacrystic porphyry dikes and small intrusions. U-Pb SHRIMP ages for two samples from the unit yield crystallization ages of 95.4 + 0.9 Ma and 99.5 + 0.9 Ma, respectively. The nonfoliated (post-kinematic) quartz feldspar porphyry was emplaced along east-northeast-trending ductile shear zones in the southeastern part of the quadrangle. The shear zones that host the Cretaceous quartz feldspar porphyry were kinematically linked to the northeast-trending faults and shear zones assigned to the Black Mountain tectonic zone.
Cenozoic Units
The 57.2 Ma (Paleocene) rhyolite tuffs form part of a rhyolite flow-dome complex made up of crystal-rich tuffaceous flows, rhyolite dikes, and sinter deposits in the northeastern part of the Big Delta B-1 quadrangle. Post-Paleocene erosion resulted in the sculpting of broad, open terraces in the northern part of the Big Delta B-1 quadrangle, leaving behind residual boulder and gravel deposits. The surface is best developed along the current location of the Goodpaster River and in the headwaters region of the Eisenmenger Fork. Locally, gravel deposits were developed upon the Goodpaster batholith. The contact is interpreted to be a simple, conformable contact. However, the rhyolite does occur adjacent to or overlying buried northeast-trending high-angle faults associated with the northeast-trending Black Mountain tectonic zone.
Fine-grained nonfoliated basalt dikes locally crosscut the granitoid rocks. Although the absolute age for the basaltic dikes is unknown, they may be correlative with a 50-54 Ma bimodal dike swarm commonly observed throughout the Yukon-Tanana Upland (Newberry and others, 1998).
Weber and others (1978) noted glacial deposits in the Eisenmenger Fork region of the Big Delta B-1 quadrangle and along the Boulder Creek drainage. Our mapping has revealed that the extent of glacial deposits are limited to moraines within the U-shaped valley of the eastern fork of Boulder Creek in the southeast corner of the quadrangle.
Quaternary surficial deposits form terrace and alluvial fan deposits of sand and silt that were shed off of the highlands of crystalline basement. Active erosion has down cut through the older Paleocene and Pleistocene(?) terrace deposits, forming unconsolidated deposits of pebbles, cobbles, and boulders along the stream banks. Locally, solifluction deposits associated with freeze-thaw areas underlain by permafrost occur in the highland regions of the map area. 
